Social networking sites (SNS) are helpful for stirring up interactions among users. The number of libraries which adopt SNSs is increasing. However, user engagement is low on many libraries' SNSs. Existing research mainly focuses on the ways SNSs used in libraries and the librarians or users' attitudes towards libraries using SNSs. Little research has been done on how to use SNSs to interact with library users effectively. This study focuses on the interactions between libraries and users on libraries' Facebook, Twitter and Weibo. Four types of interactions are examined, including knowledge sharing, information dissemination, communication and knowledge gathering. A mixed method is applied in this study: quantitative results, generated from the analysis on around 1700 posts sampled from 40 libraries' SNSs, are incorporated with qualitative results concluded from the interviews with 10 librarians. The study finds that among the four types of interactions, knowledge sharing attracts the largest volume of user responses on libraries' SNSs. The study's investigation on the differences of Facebook-like and Twitter-like SNSs and those between academic and public libraries on using SNSs suggests that in order to improve the efficiency of interacting with users on SNSs, there are necessities for libraries to coordinate different types of SNSs and take the properties of their communities under consideration.
INTRODUCTION
Social networking sites (SNS) provide an innovative and effective way of connecting users (O'Dell, 2010) . Features of SNS enable users to generate interpersonal connections based on common grounds (Greenhow & Robelia, 2009) . SNSs, such as Friendster, LinkedIn, MySpace and Facebook, set up personal communities, allow users to make persistent comments on the profiles of their friends and send private messages (Hoffman, 2009 ). These features make SNSs excellent in initiating interaction among users (Burkhardt, 2010) . The number of libraries which adopt SNSs is increasing. In a 2009 survey, researchers found that SNS was only adopted by a few academic libraries (Xu, Ouyang, & Chu, 2009) . After no more than 2 years, another survey revealed that Facebook and Twitter have become the most popular Web 2.0 applications in libraries (Mahmood & Richardson. Jr, 2011) .
However, users' attitudes towards using SNS to enhance and encourage interaction for educational purposes are not very supportive. Students still deem that SNSs are used mainly for communicating with friends (Coyle & Vaughn, 2008) . Students do not use Facebook to contact university personnel (Pempek, Yermolayeva, & Calvert, 2009 ); and do not expect to interact with faculty through SNSs (Chu, Meulemans, & Nalani, 2008; Joinson, 2008; Lampe, Ellison, & Steinfield, 2008) . User engagement is low on libraries' SNSs. Researchers observed that there were only few responses from users on a number of libraries' fan pages (Jacobson, 2011) . Libraries' Twitter accounts only got a few followers (Stuart, 2010) . To address the challenge of engaging users on libraries' SNS and to provide wellinformed suggestions, this study focuses on the interactions between librarians and users on SNS.
few followers (Stuart, 2010) , and users' input is very low on libraries' Facebook fan pages (Jacobson, 2011) .
There are several factors that may hinder libraries' SNS from interacting with their users. Researchers suggested that the concerns of privacy from users (Chu et al., 2008; De Rosa et al., 2007) , and updating information in low frequency (Stuart, 2010) have negative impact on the effectiveness of SNS in facilitating interactions. Besides, Ram's study (2011) on a university showed that both students and faculty displayed a high awareness of Facebook and Twitter, but users had a low awareness of the university library's presence on Facebook. Ram's study suggests that low user engagement could be attributed to inadequate promotion. Existing studies that involve user engagement just examine the total number of followers or the total number of user responses (Jacobson, 2011; Stuart, 2010) , which are too conclusive to reveal how libraries can use SNS to engage users.
Interaction types on SNS
In online social networks, information-flow is n-ways (Xu et al., 2009) , generating different types of interactions (Dalkir, 2011) . Relevant researches have been done on four types of interactions: one-to-many knowledge sharing (Harinarayana & Raju, 2010) , one-to-many information dissemination (Ram et al., 2011) , one-to-one communication (Romero, 2011) and many-to-one knowledge gathering (O'Dell, 2010) .
First, by exploiting their information resources and professionals, libraries create knowledge and share it with communities (MacAdam, 1998) . Knowledge sharing is an important aspect for libraries in utilizing SNSs, since libraries play an important role in knowledge sharing (MacAdam, 1998) . To achieve knowledge sharing, technical and systematic infrastructure is needed, "making knowledge available to others who need it" (Seonghee & Boryung, 2008) . Libraries act as the backend of their media, provide organized resources on social networking platforms, stimulate user's participation, and fulfill the dynamics of knowledge sharing (Harinarayana & Raju, 2010) . Facebook and Twitter are applied by libraries to build up academic networks, "catalyzing the exchange of knowledge" (Ayu & Abrizah, 2011; Nicholas, Watkinson, Rowlands, & Jubb, 2011) .
Secondly, disseminating information to users is a critical function of Web 2.0 technology. Its weight in measuring the effectiveness of libraries' SNSs is comparable with knowledge sharing (Ram et al., 2011) . Most information being disseminated through SNSs are about business in the libraries. Kim and Abbas (2010) (Cahill, 2009) . The concise style of text mitigates the impact of information overload, making SNS excellent for information dissemination (Kim & Abbas, 2010) .
Thirdly, communication, including dialogues and comments, is one of the most important areas in measuring the effectiveness of SNS (Romero, 2011) . SNS is efficient for communication. Research finds that low self-disclosure on SNS make it easier for users to launch conversations with acquaintances (McElvain & Smyth, 2006) . Besides, due to the concise format and informal tones, SNS is more likely to stir up interactions between users than the other non-social networking Web 2.0 technologies, such as blogs and wikis (Romero, 2011) . Scholars concluded that SNS can advance communication in quantity and may improve in quality (Boyd & Ellison, 2007; Ito et al., 2008) . However, it has been observed that extracting responses from users in public networks does not seem as easy as in personal social circles (Burton & Soboleva, 2011; Chen, Maxwell, Chu, Li, & Tang, 2011) .
Fourthly, SNSs are good at knowledge gathering that they have been utilized in research of social sciences to gather professional knowledge and the responses from research objects (Poynter, 2010) . With millions of users, SNS offers opportunities for libraries to reach out to communities and gather knowledge from the interaction between librarians and users (O'Dell, 2010) . Users can help create new library services by contributing their knowledge through online network (Casey & Savastinuk, 2006) .
To find out how libraries can facilitate the interactions with users on their SNSs, this study examined user engagement under the four types of interaction. The posts on SNS are grouped under the four interaction types (see Table 2 ), formulating a scheme to classify the interaction activities on libraries' SNSs.
Research gap
Extant research mainly focuses on the ways of SNS used in libraries and the attitudes of librarians or users towards libraries using SNS. Little research has focused on the interaction between libraries and users. This study focused on interaction on libraries' SNSs and explores different types of interactions. In addition, existing studies are restricted to either Facebook or 
RESEARCH METHOD
This study used a mixed method, in which quantitative and qualitative data were incorporated to answer the research questions (Creswell, 2003) .
Sampling
The samples in this study were a total of 40 libraries from 2 .During sampling, it was found that no public library was using SNS in Hong Kong; and other than Twitter, Facebook is commonly used among libraries from Hong Kong and Taiwan, while Weibo is commonly used among libraries in mainland China.
Data collection and analysis
Posts were sampled from the 40 libraries' SNSs, including contents posted by libraries or users. Considering the calendars of universities, the time of sampled posts ranged from January 2011 to May 2011. And 10 posts were sampled in each month randomly. The number of user responses to each sampled post was registered which contained two parts: the number of comments from users and the number of sharings (that is the number of 'like' on Facebook, 'retweet' on Twitter or 'forward' on Weibo). Totally, 1753 posts were harvested. The sampled posts were coded, according to their interaction types (see Table 2 ). The four interaction types are not exclusive to one another, which means one post could contain more than one types of interactions. There were two coders involved in coding the sampled posts, conducting the coding independently. Before and during the coding, coders discussed the definitions and meanings of the terms in Table 2 , in order to reconcile the differences in understanding. The intercoder reliability is measured in Cohen's Kappa and the minimum acceptable level is set at 0.90 (Lombard, Snyder-Duch, & Bracken, 2002) . Among the studied libraries, 10 have participated in semi-structured interviews through telephone, in which the librarians were asked to share their experience and perceptions on using SNSs. The dialogues in interviews were audio-taped and transcribed. The interview schedule was designed and revised based on the one used in Chu's study (Chu & Du, 2012) .
The sampled posts were analyzed quantitatively. And the interviews with librarians were analyzed qualitatively. To achieve more robust answers to the research questions, the quantitative results generated from the analysis on sampled posts were supplemented by librarians' perceptions and experience in using SNSs that were concluded from interviews. When coding was finished, the codes and posts were exported from NVivo 8.0 into PASW Statistics 18.0 for quantitative analysis. ANOVA analysis and t-test were conducted on the data. Statistical significance was set at p<0.05. Dialogues in the interviews were coded according to the questions in the interview schedule (see Appendix) on Nvivo 8.0. 
Note:
a All the words that involve the identities of research participants are changed as XXX; The four interaction types were not exclusive to one another, which mean one post could contained more than one types of interactions. 
FINDINGS

Interactions on libraries' SNSs
To find out how libraries interact with users on SNSs, the sampled posts were summarized in percentage based on their interaction types (see Figure 1) . The figure showed that more than half of the sampled posts were information dissemination. Knowledge sharing, accounting for 28.34% in the sample, was carried out substantially by libraries, though it was not as outstanding as information dissemination. In comparison, the communication between libraries and users was not conducted as frequently as knowledge sharing and information dissemination (accounting for 15. 46%). Finally, knowledge gathering was executed most rarely on libraries' SNSs, only accounting for 2.79%.
User engagement under the different types of interaction was explored by comparing the means of user responses among posts of different interaction types. The null hypothesis is that "the means of user responses are not different between posts carrying certain type of interaction and those not carrying that type of interaction." The result reveals that the mean of users responses to posts of knowledge sharing was the highest (see Table 3 ) (p<0.001). Secondly, the means of user responses were comparable between information dissemination and communication. No statistical significance was identified on these two means. Thirdly, user responses to the posts of knowledge gathering were very fluctuating. Hence, at this moment, the data were unable to tell whether this type of interaction could get more user responses than the others. Though the mean value seems high, the analysis fails to identify statistical significance, due to its relatively large standard error; *p<0.001. The statistical analysis on sampled posts reveals that the capabilities of the four types of interaction in engaging users varied across Facebook, Twitter and Weibo (see Table 4 ). The null hypothesis is that "under one interaction type, the means of user responses have no difference among different SNSs." As shown in the Table 4 showed that communication attained the highest user responses on average (p<0.05). In comparison, information dissemination was moderate in engaging users across all the three SNSs, so does knowledge gathering.
Interviewees' comments on the differences between Facebook and Twitter/Weibo were mainly in two aspects 3 : audience and user engagement (see Table 5 ). All the interviewees from English-speaking countries, who are both using Facebook and Twitter, stated that the audience is different between Facebook and Twitter. The main audience of Facebook was the youth while Twitter garnered a wider audience-range, including professionals. They commented that the differences were caused by the different features between Facebook and Twitter, regarding the richness of contents on SNSs, and the designs of their interfaces. However, except one interviewee, the other four interviewees from English-speaking countries reported that their libraries did not treat Twitter and Facebook differently. R7 stated out that basically, the contents they published on Twitter were the same as those published on Facebook. Interviewees from Greater China are using only one SNS. R1, R3 and R5 from Greater China, who use Facebook, got an impression that users rarely commented on Facebook, but was more likely to click the "like" button. R2 and R4, who used Weibo, did not stress that it was used more in connecting professionals. Rather, like Facebook, it was deemed as a tool used to get close to the youth. And Both R2 and R4 commented that Weibo worked out well in terms of inquiries and comments from users. Though the mean value seems high, the analysis fails to identify statistical significance, due to its relatively large standard error.
Table 4. Mean values of user responses to posts of different interactions on different SNSs
Note: The percentages mean the proportions of posts that carry a specific functionality. And since the functionalities are not mutually exclusive, the stacked bars here are not necessarily up to 100%.
Figure 2. The differences between academic and public libraries in using SNSs
Differences of between academic and public libraries
To find out how academic and public libraries work out with SNS respectively, MANOVA was applied on the sampled posts to explore the differences of user engagement on SNS between academic and public libraries.
The variables included "library type", "region", and "SNS". The result revealed public libraries in English-speaking countries were better than its counterparts from Greater China in engaging users on their SNSs, while academic libraries from Greater China were a little better than those from English-speaking countries. When looking into different SNSs, for academic libraries, the mean of user responses was the highest on Weibo. For public libraries, Facebook got highest means of user responses for public libraries than the other two SNSs 4 (p<0.001) (see Table 6 ).
To see a fuller picture of how academic and public libraries use SNSs respectively, the sampled posts were grouped by different attributes: regions, SNSs together with library types. Then the percentages of the four types of interactions were calculated for each group (see Figure 2 ). It could be observed from Figure 2 that public libraries from Greater 4 Although the statistics indicates that public libraries attain more user responses than academic libraries on average, it is not necessary that public libraries are more successful in using social networking. The reason is that in our sample, public libraries are national, state or municipal ones, which serve larger communities than academic libraries. And this fact can impact on the amounts of user responses. Hence, we do not compare academic and public libraries in this direct way.
China did not carry out knowledge sharing as much as the counterparts from English-speaking countries (49.80% compared with 34.33% on Twitter-like tools, and 58.77% compared with 26.42% on Facebook). This gap in knowledge sharing could explain why public libraries from English speaking countries had higher user engagement than those from Greater China on their SNSs. Also, the figure showed that that the percentage of communication was noticeable on Weibo, compared with Facebook and Twitter. Its proportion was comparable with that of knowledge sharing, accounting for more than 30%. Means of the number of user responses were also compared between posts of a certain interaction types (see Table 7 ). The null hypothesis is that "the means of user responses are not different between posts carrying certain type of interaction and those not carrying that type of interaction." The result showed that the capability of the different interactions in engaging users differs between academic and public libraries. Table 6 ).
DISCUSSION
Our result indicates that users' interest varies among different types of interactions. Knowledge sharing tends to be the most engaging. This result echoes the opinion about the important role of libraries in knowledge communities (MacAdam, 1998) . Information dissemination is mediocre in engaging users, which is consistent with extant research (Jacobson, 2011 
CONCLUSION
The findings of this study refine the knowledge of how libraries can use SNS to engage users efficiently (Jacobson, 2011; Milstein, 2009; Stuart, 2010) , by exploring different interactions on libraries' SNSs, different SNSs and the differences between academic and public libraries in using those tools to engage users. 
